BobrofF et al. Reply to th e comment of Tal- 



lon et al, cond-mat / 0008295 : The existence of lo- 



cal moments induced by spinless impurities in cuprates 
has often been denied by Tallon and coauthors, e.g. m. 
In 1^, they finally accept our interpretation of the "Li 
NMR shifts in terms of induced local moments nearby Li 
in the underdoped and optimally doped regime. In con- 
trast they still maintain that our conclusion is incorrect in 
the overdoped regime. This issue is certainly important 
in their scenario for which the abrupt change of physi- 
cal properties (absence of the pseudo gap) which occurs 
near p — 0.19 would correspond to the disappearance of 
magnetic correlations. Their argument is based on the 
qualitative analogy between the T dependences of their 
^^Y and our ^Li shifts. This leads them to attribute this 
T variation in the overdoped regime to the intrinsic bulk 
susceptibility x of the Cu02 planes. In Fig. 1 we show 
that apart the variation of the Kondo temperature, the 
T dependences of the ^Li NMR shift in the YBa2Cu3 07 
and Yi_a;Caa;Ba2Cu307 substituted samples of |^ have 
similar magnitudes. These data cannot therefore be asso- 
ciated with two totally different physical effects, a local 
moment in one case and the pure material x in the other. 
The failure of this qualitative argument is even more ob- 
vious from the following simple quantitative comparison. 

^Li and ^^Y nuclei are coupled to the Cu02 planes 
respectively through their 4 and 8 n.n. coppers. Hence, 
if ''Li and ^^Y nuclei probe the uniform x of pure 
material their shifts should be related by 
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where A^f 



2A5kOe/^iB JKq = 90ppm || and 
^^Ahf = -2kOe/iJ,B, ^^Kq = IbOppm are the hyper- 
fine couplings between the ^Li and ^^Y nuclei and one 
Cu of the Cu02 planes, and the reference shifts. These 
parameters do not change significantly over the entire 
phase diagram and can be safely used in the overdoped 
regime. From the data of Fig.l of the comment we com- 
pute, using Eq.(0), the expected ^Li shifts in Tallon's 
scenario. They exhibit much weaker T variations than 
the actual data even for the largest overdoping given in 
1^. The T variation of the ''Li shift is thus much too 
large to be attributed to the bulk x, even for p ^ 0.19, 
for which the ^^Y satellites cannot be resolved. As x 
has a large T independent component in the pure sam- 
ples, fitting both the magnitude of the T variation and 
the actual high T limiting value for K is impossible for 
any value of ^^Ahf/'^Ahf- Rather, the continuous varia- 
tion of K and ^Ti [|| with hole doping supports our 
interpretation in terms of induced local moments which 
are Kondo-screened by the carriers introduced by dop- 
ing. This implies, contrary to the speculation of Q|, that 
the magnetic correlations responsible for the existence of 
such moments still play a role in the overdoped regime. 

The other point considered " less secure" in |^ concerns 
the connection between the electronic properties of the 



impurities and the scattering. We agree that one cannot 
infer the physical origin of the scattering solely from com- 
parison of the Tc variations induced by Ni and Zn (or Li) 
. However the data taken in our group clearly indicate 
that these two types of impurities display totally dilferent 
magnetic properties both of which reveal the occurence 
of magnetic correlations in the host (the local spin S=l/2 
on the Ni site is smaller than the expected S—1 value [g|). 
This remarkable difference has been recently confirmed 
by STM measurements of the local electronic structure 
0. The correlation between the microscopic electronic 
structure and the scattering is evidently not simple, and 
thus in |3| we made no attempt to speculate on this point. 
However, the anomalously large scattering by the Zn de- 
fect has very often been attributed to pure local poten- 
tial scattering This is somewhat awkward as Zn^^^ 
and Cu^^ have the same charge. We suggested that it is 
rather linked with the existence of electronic correlations 
which result in a Kondo resonance. This is strenghtened 
by the fact that the charge difference between Zn and Li 
is not reflected both in their local magnetic properties 
and the Tc variation, 
legend of fig.l : 

FIG. 1. ^Li NMR shift data of Ref. ^ compared with that 
expected from the pure samples susceptibility using Eq.(^) 
and the data from the comment. In Tallon et al.'s hypoth- 
esis, solid (empty) circles should fit dash-dot (solid) curves 
respectively, which correspond to similar hole dopings. 

J. Bobroff, W.A. MacFarlane, H. AUoul, P. Mendels 
Laboratoire de Physique des Solides, UMR 8502, 
CNRS 91405 Orsay France 



[1] G.V.M. Wilhams et al, Phys. Rev. B 57, 10984 (1998) 

[2] J.L. Tallon et al, preceding comment 

[3] J. Bobroff et al, Phys. Rev. Lett. 83, 4381 (1999) 

[4] H. AUoul, T. Ohno, P. Mendels, Phys. Rev. Lett. 63, 1700 
(1989) 

[5] W.A. MacFarlane et al, Phys. Rev. Lett. 85, 1108 (2000) 

[6] P. Mendels et al, Europhys. Lett. 46, 678 (1999) 

[7] S.H. Pan et al.. Nature 403, 746 (2000) and preprint 

[8] C. Bernhard et al, Phys. Rev. Lett. 77, 2304 (1996) 



1 



